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THE RELATION OF THE PORTO RICO 
AGRICULTURAL EXPHRIMENT STATION (MAY.AGUEZ, P. R.) 
TO THE AGRICULTURE OF PORTO RICO~i904-1930. 
By T. B. McClelland, Director. 
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In April, 1930, Mr. D. W. May retired from the directorship of the | 
Porto Rico Agricultural Experimont Station after 26 yoars in charge. 
Many changes occurred in the agriculture of tho Island during that period. 
It may be of interest tc note at the present time, ways in which the work 
of the station influenced or brought about some of these changes- 


Tho mosaic diseaso is the limiting factor in cane-growing in certain 
districts of Porto Rico. In 1919, owing to the depressed outlook for cane 
production and the crisis procucod by the ravages of the mosaic disease, 
the station imported some bariels of cuttings of Uba Natal, or Japansse, 
cane which was rapidly propagated and distributed all over the Island. 

Tho attitude of the sugar growers in respect to this timely introduction 
was clearly shown by a memorial presented by then “in tostimony of grati- 
tude" stating that by tho introduction of Ub2 cane "the industry was thus 
saved from destruction." Uba canoe has thus played a very impertant role 
in the economic history of the Island. Uba cane undoubtediy will be grown 
for forage after it has boen supplantod by superior cane varieties for 
Sugar. 


Later the station imperted better varieties which wore immune to 
mosaic, namely, P. O. J. 2725 in June, 1923, and P. 0. Js 2878 in March, 
1927. P.O. J. 2725 is grown extensively by several sugar centrals anc 
is considered one of the mors important varicties in Perto Ricoe Pe O. J: 
2878 was imported directly from Java by this station. Through informati.>: 
disseminated on means cf propagation, P. O. Je 2878 is already being hie ell 
planted on several thousands of acres. This station also imported 
reer 12/4; which is grown on thousands of acres, in some Gistricts to 
the exclusion of any other cane variety. 


4& number of cane varieties, immuno or highly resistant to mcsaic, 


. have been bred at the station. These include Mayaguez 3, 7, 28, 42 and 49, 


Some of theso ro expected to figure prominently in the future of Pcrto 
Rican cane growing. 


For wears this station has conducted fertilizer oxporimonts with cof~ 
fec and nas shown that suitable fertilization of coffee givos highly pretf- 
itable increases in productions It has shown that pcetash is the clement 
which, affects most largely thy yield of coffee and that a lack of this 
cloment in sufficient amount greatly limits production. The station has 
also done work in relation to coffee pruning and shading. Many varicties 
of coffee have been imperted, tosted and distributed, Among these, Excel.’ 
coffee is of outstanding morit. 


Vanilla planifolia was imported by the staticn in 1909. (n earlier 
importation had been made by a private citizen, but no attempt had been 
mado toward commercial develcpmont.) Vanilla growing was tested, was 
shown to b@ prcfitablo, and cuttings were distributed. One of the recip- 
ients, a Coffee plantor, sold one crop from approximately six acres for 
over $13,000. 


Since 1917 this staticn has maintained on office in San Juan devoted 
solely to the intorosts of fruit growers. Through it they have received 
unremitting help in mocting thoir various problems. The two principal 
cover crops planted in the citrus grcevos to-day, Croteleria saltiane and 
Tephrosia candida, were imported, tested and distributod by this station. 
For some years the station has endeavored to develcp a scab-resistant 
grapefruit cf desirable market quality. Trees of the second guneration 
of a Duncan-Triumph cross are new being grown. OF Appreximately 50,000 
secdlings there remain less than 400 which as yet have failed to show scab 
susceptibility. 
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Studics made by tho station showed hew carbonate of lime injuriously 
affects, mineral nutrition of such plants as rice and pineapples, and the 
cause of pineapple chlorosis was determined. These investigations enabled 
the stationyto inform planters as tc whothor certain scils wero favorable 
or unfavorable for growing pinoapples. Many plantors have profited from 
this discovery and many thousands of dollars have been saved to thom 
thrcugh advice given thom by this station, as otherwise lands entirely 
unsuited fcr growing pineapples would have boen planted to this crop. 


Many valuable reot crcps havo boon imported, tested and distributed 
by this station. Tho Key West sweet pctato variety was importod and fecund 
to be the most productive of the many varietics tosteds It was widely 
distributed and now is to bo found in all parts cf the Island. This vari- 
ety has preduced more than 15 tons of tubers per acree Dasheens wore im- 
ported from Trinidad and elsewhere in the early days cf tho station's ex- 
istenco and wero lator distributed thrcughout the Island. Those form at 
present an important source of food for the people, as this is an onormoudly 
productive crcp. The Penang taro, a very supericr varioty totally distinct 
from the other taros found in Porto Rico, was imported and distributed by 
this station. Its culture here has been highly successful as show beth 
by reperts of this station and insular ogricultural agencies. 


Many miscollaneous trees and plants ef promise for Perto Rico have 
boon imported, and the arboretum has been termed "tho best grown, identi- 
fied and representative arbcretum in tropical America." The station has 
actively imported, brod and distributed various ornamentals. Perhaps the 
most striking ornamental imported and distributed by this station is the 
amaranth purple Bougainvillea commonly referred to as red or crimson which 
is tc be found throughcut the Island. Many new varietios cf hibiscus have 
beon devoloped at this station, and these are now to be seen throughout 
the Island. 


The heavy losses of avocado trees in certain localities wore show 
to be duo tc a strain of Phytophthora closely resembling Phytophthora 
Cinnamoni. Tho knowledge of tho cause of this high mortality in avocados 
enables the station to advise planters as to whero avocadcs should or 
should not be planted. 


The causal crganism of the coconut bud rot diseaso was shown to be 
Phytophthora palmivora, and measures for combating it were recommended. 


The station sinco its ostablishment has taken a very activo interest 
in the imprevoment of the live stock industry. Cattlo of improved breeds 
have poen imported and distributed. Freo service has boon given. The 
effect of the station's endeavors in this line has been widesproad. 


The station built the first silo in Porto Rieo in 1908. Many others 
have followed this example. 


The first tank in the Island for dipping cattle was built by tho sta- 
tion, and as a result of the active propaganda carried on there were about 
50 dipping tanks located in various sections of the Island ten years age 
and thore are many more at present. Tho benefits arising here have been 
immeasurable. 


The parasitologists of this station havo roportod for-the first time 
ovor 80 species of the internal and external. parasites of domestic animals, 
including poultry, in Porto Rico. Several cf these because cf their rarity 
aro only .cf interest to scisontists. Hcowover, meny of them have an impcer- 
tant bearing cn the success of raising live stock in Porto Ricos Tho life 
history of the kidney worm, Stephanurus dontatus, of swine has been worked 
out at this station. The intermediato host of the liver fluke, of cattle 
and goats in Porto Rico, has been found and control methods hava been 
worked out. This finding has alroady enabled one central along to reduce 
its losses from this disease oach year in ono district from an avorage of 
20 work bulls to l or 2. Control measures fer stomach worms and nodular 
worms in cattle have been worked out for Forto Rican conditionse A treat- 
ment for ene type of Texas fover has been found. Systematic oxaminations 
of the carcasses of 100 cattle, 100 goats and 200 swine have been made at 
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the local abattcir tc determine the species cf parasite, the percentage 
infested and tho importance of the pnrasite collected. This station now 
has a record cf over 900 oxaminations of fecos, blocd and skin scrapings 
from varioug parts cf the Island indicating the spocies, tho dogree of 
infection and the distributicn of varicus parasitic infestations. 


In additicn te the importation of cattle, and studies of their para- 
situs and means for combating the latter, tho question of cattle feeds has 
received due attention. Both the clophant and tho Guatemala grass, each 
preducing nearly twice the amount cf forage as either Guinea or Para grass, 
wore imported and distributed by this stations Were it not for theso twe 
grasses the present milk supply cf Porto Rico wceuld bo much less than it 
is te-day, as these grasses are mainstays of the dairy industry. In 1912 
nclasses grass (Melinis minutiflora) was imperted by this station, and in 
the repert fer that year it was pronounced "the most productive grass 
tried here se far cn lowland." The stoticn has imported and distributed 
Java grass, Polytrias praemorsa, in Java considored the best grass for 
grazinge This is alsc a beautiful lawm gress. 


In July 1908 this station imported 5 nucloi of Italian bees, and from 
these the honey industry in this Island largely developed. In the period 
from July, 1919, tc May, 1920, beeswax and honey were exported from Porto 
Rice te the valuo of $450,607. 


It has been debated whether man or insects will finally triumph. 
Those cf us who havo lived in moro or less intimate association with tho 
cockroach, the ant, the termite, the changa, tne white grub, and the hosts 
of othor tropical insects, are not rondy to admit that the insects have 
been vanquished as yet. We welcome any weapons with which to combat ther. 
The humble toad has come to our rescuc, although not inspired by altruistic 
mnotivese The giant toads—Bufo marinys—were introduced ten years ago from 
Barbados by this station, and subsequently wore shipped te all parts of 
the Island in lots varying from 10 to 1,000. They may be seen now at night 
in the ficlds in great numbors. Examinations of the stomach contonts have 
showm that they ere destroying changas, white grubs, ants, cockroaches and 
numerous other harmful insects, and so perform an important servico in 
insect control. 


an intreduction of moro recent date than that of the toad, namely in 
1929, and one which may prove eventually an important source of food supply, 
was that of the edible frog, or “mountain chicken," Leptodactylus penta- 
dactylus , from Dominica. Although none of these has been captured since 
they were turned loose at the Cartagena Lagoon, the people who live nearby 
report them to be broadcasting their programs on the air when atmospheric 
conditions are favorable. 


A review of certain phases of the station's activities and of the 
agriculture of the Island during the period under discussion has been 
prepared for us by Mr. May. It foilowsi 


IN RETROSPECT 
By D. W. May 


A review of 26 years of the staticn's work during which time the 
writer was in charge, that is, from May, 1904, tc May, 1930, may not only 
show the results attained in tno way of improved agricultural practice 
but serve as a guide to future oxperiments that may promise returns. 


In 1904 agriculture in tho Isiend was at a low ebb-e Coffoe, a lead- 
ing product, was cheap in price. Long continued cropping from a depleted 
soil had resulted in low production. Sugar was giving low yields due to 
lack of rotation in the fields and poor cultivation, and returns were 
diminishing from growing tho samo varieties-—Otaheite and Cristalina—on 
the same soil. The fruit industry was rupresented by the shipment of some 
wild oranges mainly from Mayagueze Agricvltural labor was very cheap, 

50 cents per day being the wage for an able-bodied man. Agricultural 
machinery was lacking, the woodon plow ana the plantation pick hoe boing 
much in evidence. 


Ena ae miune. ca ‘debian sh gadaten an usin ‘ant, a oedinbia i ey, 
eee! disennhibelpacbart uk mane bella pera ar sds a Feel grlies ero coin | 


hog te L Pi 


an 


¥ whith 
bea Stetcar er 
at er a Se 


Pee Hi ilies eo 
mee 


e) — oe im poe Ma Ciaaaian aA 
i S Geere ‘ heen wvob si p@ertchamne’ pas 
Nes oe hes : Sncisla bet oe 9 at 


gph, ng: ee, wes es aie Sinn s doers) we baabenaner 0 oa a er ‘ 
| taney Bre al. wun » bowels TE argane. Bekndil ee ese 3 achthabrd soar nt visglis 
Vi, Sea, bate que woe Fst Lael meee ORR 6 YO OF Pet ante i hace 
MN Res be ’ ee At tisk Je * iene) 109, J8Ry. ape wv hovg , bi ae : eae 
2 br scies A f Ve a t 
choi tre. rea teh Liter abo ae nats ‘estoy pueden. cae eon es es le 
Oy iw abhinjougow etaaksed inal AD $a wk Bee es tad date a6 16 vant i 
hig wal oA lores dion, 4 at lie yas pcuaer ys: perienn wit eve oitt cen isa 
“a “ine 2toqekt qth eek Habs et oa tan: Cs ale ged aune Laskqort Teter te 
ied oF baat 100 oe feo o tebe ining, erty gies Foie Ee) for a Vee ee page ty apinay” need 
vgs im beonibepaas tet: aipole te II MAO ae BC rome gis aLaeanal bse 
er 36 Ue aoe Net Hadibatdal DRO esi le, Sly aboot iss 
Ja eetag: Lie. ab deggie -omew el Megat “ain yoo didere ‘alas. a ent adra | 
(TOES Sap isha DSR, vod sia wo one, fae. OF Rerhdiasgn dali meat ae Pianta: cd : 
ad Qépeheoy xis ayo id py beleend beer eeh aeandi o uncer dy ae Ves be a geek 
Litas ACI RgamR eS cotta’ gata, whnae i fi great ab) od poe wham ‘andi 
oe Coe + hey Pee oe, P| pabiog ab. erst Seay ce Oe oe ae wt bead _ Ltaaiiant wodto: Shales a 


ra ak 


au 


€ 


ee 
‘ : a en LOS at q 
etree St ae ae mi me Bribie et Fee tions #43: sper emul Fahey ie “ae ‘ 


ay 


ne MaiabiLines tnt oe 
3 i ‘ *y 


ae te 


1 Mi mera raped cae Beha si hiekl. pei ‘egies te , veurounratat ps5 
| i o 100% Sd noms Hest agtul Mela liRieeD, de 
. sans Nalliaha siiaianmh  ¢wpisen ds te eid agent? elle 
ak Pouigny feed aad SoCs. Ie emOr: end 

sa Orr C2 Goa me Ode QO: ara" ong nowye rte! E 
RO Fee ata. Pola Chb OP ce re beck ai 


GS alts hd beat Dies atiol gate ie eo: aaa 40 
Rom, Gat Te he wits oy Oot Wohi bGd toy HEF ANE eRe 
Be | | iiesike | i ae 


a eee, i aad i ib, HSS i ee | rie 
Bsc ee Nae fae ata aicabii aac 


i: pad, was yt poi Ae 
Boss vat {ie Pea cpet 1U8RE, o yall 
Ot aaa Rei aeched bepniejaboninst 


fate Sakti it 
say * r i 


ee me oe em ee oe et oe ow ee Se ae em SY ee me a mA ey NST a mn hk A lm a a nN ee Sah ee eh we mee eh ate in my em we mn es He 


No.54 Poage 4. AGRICULTURAL NOTES. February, 1931. 


SS ee A Oe) Oe SE nh SY ES GR a ne SES FTO mand Gene me me ae ed mm rm mn Sy me ot me Ok i eh in me te dm ee me ee at me a ee we se mee 


Cattle hud been bred indiscriminatoly without any definite object in 
view; horses were small and without strength for field work; pigs were of 
the rezor-back type; chickens, the gamo kind;prowess for fighting, the 
first considoration. 


The experiment station was tho only institution or organization in 
cxistenco at that time to attack the problems confronting the planters. 
It alone was established to experiment, try out, condemn or recommend, 
teach and apply the findings. 


Tho farm selected for the experimont station was typical of tho Island 
at that time. Fences were gone, drains on the low lands filled up, high 
jands gullied, timbor cut off for charcoal making, the roof of the sugar 
mill to be used for offices and laboratories fallen ins 


The problems before the station were to ostablish itself, to introduce 
improved economic plants and live stock, to improve those then on the Island, 
to disseminate information, a rather wide program for the sum available. 


The greatest possible good for the least expenditure seemed to lie 
in the introduction cf improved varieties of plants. In the case of cof- 
fee the Arabian types that were bringing the highost prices in the United 
States were imported in seed from Java. These were found to be liable to 
the diseases and suffered from the attack of insects that afflicted the 
typo of Arabian coffee that had been grown for years in Porto Rico. More-= 
over, when growm under local conditions of soil and climate, most of these 
coffees approximated the flavor and aroma of tho Porto Ricc ccffee and 
fitted into the same trade. 


Later, certain types of the Liberian group of coffees were introduced 
by the station and somo were found more vigorous than the Arabian types, 
gave larger yields and were resistant to the attacks of certain insocts as 
the leaf miner. 


In the work with ccffee during the quarter century just passed the 
following points were stressed: The coffee planter must diversify his 
crops where possitle. Varieties of coffee more resistant to disease and 
insect pests must be sought. A raticnal plan cf fertilizing the coffees 
must be worked out for the different types of soile All growers should 
cc-oOperate with the cbject of solling their produce in its best market. 


In 1904 the station made the first importation cf sugarcanese Among 
the let were Yellew Caledonia, Whito Bamboo, Tibbco Merd (very like Cris- 
talina), Demerara 74, 95 and 117, and Trinidad 77. Lator impcrtaticns 
wore made annually and the station shortly began brocding new vari cties 
which were exchanged with other countries carrying on similar lines of 
work. 


The new canes wero carefully propagated at the station and when of 
outstanding merit and free from disease and resistant to insect attack 
wore distributed in small amcunts to planters. ‘Somo wore found better 
adapted to certain soils than others. Cur planters were very much alive 
to the merits of these canos on their plantaticns. Dosirakblo varictics 
were rapidly propagated and sold for sced purposess To the skill and per- 
severance of representative planters in varicus regions were duo the rapid 
Changes brcught about in substituting the varieties of cane when a better 
one appeared in the plots cf the exneriment stations When the mosaic dis 
ease appeared and was ropidly devastating tho fields, the station eS 
an immune cane that saved the industry, but its rapid dissemination was 
due to the planters who sold all the crep at 8 months for planting purpcesces. 
The fact that this canoe tillered very profusely, there sometimes appoaring 
80 stalks in the hill, lent itsolf very readily tc its rapid increase. 


The total immunity of this cane to-mosaic led tc-its incorporation 
in some propcrticn in crossing varictics in our cane breeding work. Tho 
percentage in the progany necessary to carry immunity is not yet fully 
determined but its capacity in this regard is remarkable. 


No single factor is doing more fer sugar production than the improve- 
ment of varieties by breeding. Net on ie are higher-producing cars being 
developed but those so resistant to disoase as to result in. scme cases in 
the-virtual salvation of the industry. 
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Another important point in canoe growing is the study cf the soile 
The experiment staticn has made many experiments in fertilizing cane but 
the scils in different sections of tho Island vary to such an extent as te 
make their wide application of deubtful value. It is necessary that sach 
plantetion apply the various methods of scil testing and the application 
ot fertilizers locally in crder to determine tho rolative values of metheds 
and amounts of fertilizer to be applied for maximum profitable returns. 


Frem a bogiuning 26 years age the fruit industry has grown intc one 
of the leading industries of the Island, the shipments reaching several 
million dollars annually and with a greater future assured. In this expan- 
sicn the oxperiment Ce may claim a creditable part. 


Instead of cutting down the wild orange trees on the coffee planta- 
tions, the planters are now fostering them as part cf the annual inccmée 
Budded fruit is being planted, both ornnges and grapefruit, while some 
lesser-known fruits are under trial as a source of pessible added income 
te the nlanter. 


At this time fruit grewing is a very promising industry in Pertc Rico 
althcugh it is still largely in an experimental stage fcr many kinds and 
typese It is probabl ly ultimatel; destined to be cur leading cgricultural 
industry. To-day it is making greater prcegross than any other. It is no t 
cnly adding to the wealth cf the planter put is giving employment to labo 
ond that throughcut a longer pericd ef the year. 


During the 26 years under review there has been steady improvement in 
the live steck cf the Island. The staticn has impcrted horses, cattle, 
gcats, pigs, and peultry for its cwn use and for planters in various sec- 
ticns of the Island. 


The horse has been emplcyed but little in field werk in Porte Ricc. 
The first importaticns wero prebably small-sized animals» Thoir descend- 
ants lack size and strength fcr heavy work. Tho autemobile has supplanted 
them in the coach and heavy trucking. Hcrses are still used cn the planta- 
tions for riding and as beasts cf burden on the mountain trails. Only a 
Change in eccnomic conditions will again increase their use.. 


Cattle fer conturies havo been tho draft animals in Perto Rico. They 
have maintained a vigercus and muscular frame. Their faults have been low 
milk yiolds and late maturity. However, they are here and are the founds- 
tion stcck upon which we must build a better racae 


In improving cattle we shculd first select for crossing a breed thet 
carries the desired characteristics. In Porto Rico we need first a milk- 
“yielding breed abeve all else. Then sheuld fcllcw carly niaturity, size 
end ability tc work and adaptability to a climadto which is warm throughcu 
the year. In our cwn experiments and by observaticn of the experience cf 
cur planters we are cf the cpinion that the Guernsey is the breed that 
comes nearest. meeting tho abcve requirements. Mcrocver, the Guernscy ap- 
proaches the type cf the Porto Rican cattle, and tho cresses between the 
two are mere symmetrical and less linble to shew undusirable chareacteris- 
tics as tc form than appear in the eresses of the Porto Rican cattle with 
other breeds. 


ch 


The registerud Guernseys on the Island outnumber these registored of 
any other breed. Wo shculd lock forward te the time when we shall have a 
pure-bred race of cattle cn the Island, all registered and the breed car- 
ried cn te that degrees of officiency attained by the breed in the island 
of its origin and olsewhoro. 


The pig is the profitable preduct cf wastes. <Asidu from those of the 
cuschold there.are fow wastes in Porto Ricc that ara availabie for pig 
feeding. Until manufacturos or diversified farming find. a food for pig- 
-fecding there is little likelihocd of a great increase in these animals. 
Under present conditions we can import perk preducts at a less cost than 
we can produce thom. 


The groatest lack throughout the country in Porto Rico is imprceved 
poultry. Thero are drawbacks to growing psultry but they can be cvercone. 
The greatest lack in poultry raising is home-grown feed; tho greatest 
posts, the rat, the mongocse and thisves; the worst diseases, chicken pcx 
and reup. There are favsrable conditions onough to warrant Porto Rico 
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boing an exporter rathor than an imperter cf pcultry products: 


For forage the station has intrcduced a number cf grassos that are 
grown successfully in cther countries. Of these, Elephant, Guatemala and 
Ube cane give the rae ae yields and are now feund all over the Island, 
and fcr grazing purncses the molasses grass hes given best recults- 
Others are under ret 

For a legumincus forage the velvetbean is the casiest-grown and givus 
the greatest amcunt of fornge cut for foed. Slew-grewing legumus as ¢ 
vers can net establish themselves in ctmpetition with rank-grewing gra 
especially in the areas cf greatest rainfall. 


The station has distributed tens cf seed of the nen-saccharine sor- 
shums and found them te grow well in most sections. They are recommended 
iit cially as feed fcr poultry. They should supplant scme of the grains 

imported for our dairy cattle. They are ospecially preductive in the cry 
secticns in the summer months. 


Twenty-six years ago the farm labor wage was 50 cunts per day, nothing 
furnished unless a building site for a small shack. There has been an in- 
creise in wages since that time cf 50 to 100 per cont. On the ceffee 
plantaticns the ancunt cf work dene has shown. but little, if any, increase. 
The pepulation on the plantaticns has grown steadily. Tne prcper care and 
ncurishment of the labcring classus in the interior is the acute problen df 
Ports Rico. ‘The steady incrargsecf population on a soil slowing steadily 
dininishing returrs is acute. The staticn has fcund and intrcduced sone 
food creps that have added to the woll-being cf the rural labcrer but to 
find a meney crop that will give him suploynent and wages that wil eee 
the necessary imports that ho needs is difficult. The lands devcted to 
ecffee are shcwing smailer yields. Their situation is such that _ ause & 
inaccessibility and distance frem marksts few cther crops aru possible. 
This renders thé questicn cf diversification ono cf difficult solution. 


The apprepriations for the experiment station during the years under 
review have been small and for the greator part made by the Congress cf 
the United States. The Insular OREM made a few special apprepria- 
tions in the early years cf the station for land, drainage and buildings. 
Later its policy has been to eaten its ewn station rather than tc in- 
Crease and strengthen the work cf the Fedural station. 
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increasing experimental work but tc prcevide buildings and equipnmt 
care foriite, This has rendered necossary the most strict econony. For 
exariple, buildings have been erected by farm laber, using it during slack 
pericds as the dry seascn. Also certain local building: materials have 

been employed, and valuable data secured as to their availability and veccn- 
omy in a country whero the natural resources have been very ccrnpletely 
sappede 


Of later years the station has had net cnly to finance its steadily 
t 
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